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SECTION 1

GENERAL
1-1 The Hallicrafters Mndel HT-32 Transmiler/ #+ Six band output (80, 40, 20, 15, 11-10
Exciter s the nltimate indesignof self -contained trans- meters),
milling equiptuent. Thls lwenty-tube precizion built s Unwanted sideband down 20 db, nr more,
transmltier/exciteria capable of 35B (single sidcband + Distorbon products down 30 dh, or more,

with suppressed carrier), DSB, and CW Lransmidsyion
in the BQ, 40, 20, 15, 11, and 10 meter bands., This
unlt can represent the complete transmlitine comple-
ment of any amateur statlon. The only requirémentis
{or immed,ate ‘'on the ajr’’ operation are a 5Q0-ohm
lermipied antenna system, key or microphoue, and
A" power source.

1-2. This unit may he uiilized ag a compleie self-
contained transmitter, or as an ecxeiter for a lnear
power amplifier suchas the Hallicrafler Model HT-33.
If other linear ampiifiers are employed, they shoyld
be capahble of supplying a B0~ohm termination tu {he
driver putput to ytilize the full eapabilities of the HT-32,
Maximum power output ratings of the H1-32 are:

588, TC-100 watts P.E. P. (pcak envelope power);

CW 70-100 walts; and DSB 17-2% walls {carrie:
POIWET).

Prominent fealures of the HT-32 Transmitler/Exciter
are:

s  MNew high frequenty crysial sideband ilter -
rejection 50 db. ar more.
Bridged~tee sldehand modulator.
a C.T.0, direct reading In kllecycles to less
Lhan 30C eycics {rom reference point.
s 144 waits plate iapul {P. E, P. Lwo-tene).

a Carriar suppreszsion down 50 db. or more,

-3, T.V.1, (Television Interierence) SUTPPRESSION

The HT-32 has heen designed and constyucted o sup-
presg gpuripus radialions thel may causc telévision
interference. The TV prollem was given full con-
slderation in the design of every circull as well a5 in
the selection and lavoul of parts, Adeguate fillering
has been provided [or control circuits and AC power
tines. (Companents were specifically selected to avold
undesired resonances and arranged Lo prevent parasitle
osclabon,

Asnolher puperlant T V.1, prooflny feature is em-
played yn Lhe autput enupling cireult of the fynal ampH-
fler. Thetuned vulput tipcull 18 a p1 uetwork {hal has
inherentty excellenl harmome suppression ahility. The
unique deslgn of tms network 18 sw h that the conven-
tignal loading control i8 pnnecessary and ocnly the {ipal
tank 1uning need be adjusted. The pl nelwork is vun-

nected to a coaxial comnector and permits the use of

gny antenna syatem having a4 transmission hine im-
pedance of 50 chms, In zddition to these [aciory In-
stalled precautions, a 50-ohm low pass TVI filter,
whirh connectis between the anienna and the Lransmiller/
exciteroutput, isavallabteas an aceessory, This uml



may be oblained lrom your Hallicrafters dealer under
part number 1X28491.

The Madel TIT-32 Transmliiter /Exciter, as recelved
from the factory, has had every advantape of Halli-
crafters advanced englneering to minimize televislon
interference. Thereare, bowever, sometypes of TV
ithat eannot be prevented within the transmitter wself,
Tar example, when a television recelver (g located In
the tmmedinte vicinity of the trangmitter /exciter it 18
entirely possible thal a fundamenial signal will reach

the input grid of the receiver in sufficient strength to
cause a sllght amomnt of interference. In such cases,
it will be necepsary to install a filter or trap at the
televizjonrecelver loaltenvale thelranamitier' s funda-
mental signal. If the interfering slgnal dees not enter
the televielon recelver through the anienna, special
shielding or filters on the TV recelver may be neces-
sary. For a more eomplete dipcussion of measures
that may be unsed to handle these special televigion
interfercnce problems, refertothe ARRL HANDBOOK,

SECTION I}
INSTALLATION

2-1, UNPACKING,

After unpackingthe BT-32 Tranamitier /Exclier, ex-
amme It closely for any possible damage which may
have occturredduring transit, Should any sign of dam-
agehegpparen!, llleaclaim immediniely with the car-
rier atating the extent of damage. Caretuily check ail
shipping labels and tags for any special 1nstructions
before removing or destruying them,

2-2. LOCATION,

Although the Maodel BET-32 TranSmittor /Exciter i
provided wilh a Lulli-ln power drlven fea for coollog
parpases, avoid excessively warm lecations guch as
those near radigters and heating vents, The unit should
be placed in a incatinn that provides adequate space
arpundit, permituingfree circulation of alr through the
cabinet openings.

2-1. POWER SQURCE.

The HT-32Transmiiter 'Exclier 18 designed o oper-
ateon 105 to 120 volt, BC-60 cyecle AC curreat, power
coneuemnplion 16 375 watls.

IMPORTANT; If indoubtaboul your power
source, contactyour local power company
prior to Inserting the power cord into an
ACpower outlel, Plugging the power cord
into the wrong power anurce Cih CAusE
uxduenglve damage to the unil, requiring
costly repairs,

2-4. REAR CHASSIS CONNECTIONS (Sce Figure 2)

Socketsare proavided on the rear of the HT-32 Trans-
mitter,'Exclter for the following purposes:
2-4-1, R F. OUTPUT,

Ths 15 a coexial cennector which conneets the Trang-
mitter, Exciter 1o Lhe anlenna syslem or a lnear am-
plitier. The cornecting cable (52 ohm coax. ) shouldbe
fitted with an Amphenol type 83- 18P conpector or its
equivelent, The selectlon of the type of antenna and
coumllog will depend upon the frequencies used and the
purpose of operatlon. Refer Lo the ARRL ANTENNA
HANDBOOK for delajled infarmat on concerning trans-
mitting antennng,

2-4-3, CONTROL OUTLET

An eleven pin socket i8 provided at the rear of the

chassisto couneciLhe BT~32 Transmitier/Exeiter into
your centrpl system, The mating connector for this
socket 15 an Amphencl B&-PM11l. The Insiructions
which follow may be modified to suit your particular
needs.

2-4-3, KEY (Pins 8 and §). For CW operation, the
hand key or "bug' 1e vonnected to ping B and 9 of the
control cutlei. Pin9iainternaliy grounded in the unit.
When the Key 1e up, cutoff bias 18 malniained at the
third mixer and driver stages. Closing the key re-
moves the cutoff bias providing signal excitation to the
succeedlng RF amplifier stages. A key Jack ls also
provided at the fronlpatel for thase who prefer a pancl
connection fur the key.

2-4-4, ANTENNA RELAY (Pinz 2,3 and 4). An ex-
ternal anienna change-over relay may be emplayed by
utillzing pins 2,3, and 4 on the eontrol outlet, These
piné are vonnecled Internally Lo hisulated contacts on
the VOX RELAY of the Transmitter /Exciier. Figure
3 llustratestypical vonnections of an sx{ernal change-
cver reiay to the conirol outiet. During perioda of
transmigelon the VOX relay connects pins 2 and 3 en-
abling the externul power source to activate tha ex-
iernal antenna chenge-over Telay. For external ap-
plications where an open circuit is requir ed when Lrans-
mitting, ping 3 and 4 may be used, The vnitage re-
guired of the external power gource is depandeat upon
the type change-over relay used, A coaxial type reiay
for §0-0hm transmission line impedahce i recom-
mended, Where pins 2,3, and 4 are used ko swhirc)
external cquipment loads, the lpad cerrent should be
hrmited tu one ampere,

2-4-5,RECEIVER AUDIO{Pins Fand L 1)ANDSPEAKER
{lins 1 and 11),

Connect the audio cutput of the siatlon’' s recelver di-
recllyio plng ¢ and L0 of the control outlet. (Pln 9 is
ground ar chassia side.) Connect & 2 watf reslstor
acroea the receiver audlo outpul to maintain a load at
all times. Thereceiver apeaker is cunnected directly
to pins L and 11, (Pin | is gronnd side. ) Connecting
the receiver and speaker in this manner prevents the
acluating of the tranamilter “exclter VOXclreult by In-
coming audic signals from the recelver and also dis-
connects the receiver output to the speaker when the
transmitter 'exclier i on the ale, Use al 18-ohm 2
watt resistor far 3 to B ohm yorce coll impedances or
1500 ohm 2 watt resistor for 500-800 ohm outputs.

2-4-8, BIAS (Pios 6, 6, and7). Cutof! blag (-100V) or
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control bias is avalable at either pin B ar pin T with
Pln 5 used ag Lhe return or ground connection. At pin
6 the bias la fixed at -100V regardless of the mede of
operntion of the trnnsmitter, At pin 7. the voltage i
zeroat standbyor receive and - 100V durlng transmis-

gton, anhextersal relay may be uaed with the fixed bins
provided at pin §, Note thal the biam source 18 high
impedance and not intended as a **hard’’ hilas source
for fixed blas apnlications in power amplifiers,

SECTION Ili
FUNCTION OF OPERATING CONTROLS

i-1. FUNCTIDN

The FUNCTION control 1s 4 four pusillun rulary
swllch which selects CW, D8B, UPPER or LOWER
SIDEBAND type of trunnsmission ag desired by the oper-
2lor, An amnlysis of the FUNCTION switch operntion
ta given in paragraphs 4-4, 4-5, and 4-8.

3-2, QPERATION

Tils control Is a five poeition rotary switch which
turra the power tothe transmitter on or off, places the
lrapamitieT in calibrale yperation or gelecia the mode
of pparntion [VOX or MOX). The “"CALIBRATL" pa-
sition {8 used inconjunction withthe CALIBRATE LEYV-
EL contro}, (8ee parngraph 3-11.)

CAUTION

When turaing off trapamlitter, stop momentarily
In the “STANDBY'' gosltion, before turning
awitch to “OFF'" pasition,

The “MO X" pogition enargizes the tragamitter con-
trol relay te the transmit poaition. This pesition of
the OPERATION switch ia aned when manual control
of tranamisaion is desired, Return the switch to the
CESTANDBY' posilion durlng recefving perlods.

in the "'CALIBRATE"' pogiilon, the lransmlitter/
exclter control relay (VOX RELAY) is de-energlzed,
permitiing normal reeelving operation with an antennn
change-over relay {if ueed) 1n the recejver posaltion.
With the recelver In opetation the transmijtter slgnal
can now be monllored and the sipnal level jn U re-
ceiver contralied withthe CALTRRATE LEVELcantral,
Bec paragraph 3-11,

In the “VOX' pugition, the transmitler cunlrol
relayis nperated hy voce energy from the microphone.
The relay lube ju bLiased to cut-off and will not ener-
gizethe VOX RELAY ontll sigmnl excitation s recelved
from the audio amplifler and vox amplifier stnges.

1-3. DRIVER TUNING,

This control ie a variable capacitorin Lhe ¥FO mixer
plale, and driver plate ¢irtulls, and will resonate the
rircuitstoany frequency in lhe 80, 40, 20, 15 and 10-11
meter bands.

3-4. BAND SELECTOR.

The BAND SELECTOR control is a five position ru-

tary switch which sclects the proper combination of
Laned ¢ ircults and stages for the Gesired frequencybend.
It alzso melects the correct crystal oscilistor (4,06 or
13,95 MC) 1o produce the desired sldeband when the
FUNCTION switch 18 setat elther “UPPER"' or “'LOW-
ER S[DEBAND"

3-5. FINAL TIUNING

This contral 18 a variahle rapgeitor tn the final am-
plifier tank circuit and will regonate the circuil io the
operatlng frequency of the eelected hand. The dial
callbrationa permit presetting the sontrol roughly dur-
ing tune up.

3-8. FREQUENCY

The FREQUEKCY cuntrel js a variable capacitor
which gets the VFO frequency, The VFQ covers the
(requency range 5, 00D kllocyelea to §, SU0 kilocycles.
With mixing circuits, the VFO will setthe transmitter/
exciler to the deaired operatlng frequency an indicated
nnthedialinanyof the five banda, Each minor marker
on the gkirl of the FREQUENCY contrel is equivalent
to approximately 200 cyries on all bands,

3-7, DIAL DRAG,

This 18 a mechamical brake which can he adjusted
¢lther to lock or apply drng to the FREQUENCY con-
trol to avold aceidental rotation of the contrel during
operation.

3-8, AUDIO LEVEL

This contralis a potentiometer eonnected in the grid
cipcuit of the third audio amplifier stage and adjusta
the amuunl of audio drive to the “*bridged-T'* balanced
modmiator. 1t hne sufficlent range to permit adjust-
mentforany high level crystal microphone or low level
dynamic microphone normally used for voice com-
muslcaticns.

3-9. RF LEVEL

The RF LEVELcontrol is e potentiometer |n the grid
blas circult of the § meamplifler tube to edjunt the gain
of the 9 mc amplifier., On DSB and CW, the amount of
carrier in the output signaile determined by the setting
of the RF LEVEL vontrol.
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3-10. MBTER COMPRESSION.

This Iva meler sensilivity control which permits the
operatar tn set the meter at maximum deflection (D db)
for desired cutpul level (beiween upproximately 1/4
pawer and (ull power) when ealablishing proper drive
levelg In the trangmitter/exciter. {See LEVEL INDI-
CATOR METER, paragraph 3-13.)

3-11, CALIBRATE LEVEL.

The CALIBRATE LEVEL contrul provides a tow leval
adjuslment of the transmitter outpui for 8330, DSD, or
CW uperation when the OPERATION control is set at
CAlTRARBATE. The CALIBRATE LEVEL controlisnor-
mully gel to provide the desired signal level in the
station recelver fur mooilorimg purpuses and need ool
be changed except posaibly when changing bands. For
CW ur DSE work acarrier signal is obtained for "'zero
beat!! frequency setiing. On 33B a eideband slgna) is
ohta tned when talking inlo microphone to *‘talk onto fre-
gquency''. I the zerobeat method s prefessing Ly Lhe
gidchand oporator, the *UNCTION control i3 swhehed
v DEB (o oblaln a carrler for cailbration purposea then
switched back to the desired sldeband before going on
e air. NotethatonDSB or CW the preset RF LEVEL
setting is nol to be disturbed when calibraling.

3-12. MONITOR,

Inwerling headphunes Inio this jack permiis volce
controlied headphone reception in the VOX made of
oparation, laserting the plug of a headset ln the jack
will automativally cut off the receiver speaker when
it is consected as instructed m paragraph 2-4.h.

3-13, LEVEL INDICATOR METER.

The LEVEL INDICATOR METER indicates the output
of the transmitier/exciter in db below “0*" db refer-
ence, enablingthe adjustmenl of the transmitter /exciter
for correct outpul {(drive level reguired for a linear
amplificr or approximate rated cutput for “'barefoot'’
pperatign), Tuning of the transmitter has been simp-
lified by the draipgn of thefront panel meter eircait, The
meter scale is compressed to enable low-level signuls
ta produce a usahle indication, yeistrongsignalsdo
not drive the meter polnter off seale, Tius feature
gives the metera wide usable dynamic range which iy
notpossible to obtain with a linear scale. The desired
amount of compreseion may be oblalned by adjusting
the METER COMPHRESSION rontral on the front panel.
The putput readlng on the LEYEL INDICATOR METER
can be shifted to read full scale (0" db} down to ap-
proximately 1/4 of full power and any level helow this
reference can easily be read on the meler. A log of
METER COMPRESSION contro] settlngs, for normal
ulpul Into loads ol controlled and reproducible charat-
teristics, willaid inre-establiahing privper drive layels
and determining the proper operaticn of the unit. The
log should be recorded at various frequencies and modes
of operation,

Tomonlter carrier suppreasion [or 54 operatlon seat
the METER COMIPRESSION conirul to read zero dh
relerence on the metaratthe maximum sideband output
(stngle tone) and read carrier level directly when the
audipexcitation is Temoved. WNote that the MOX mode
of operation must be used for this test since {n VOX
operation the trauamilter is digabled between vtice con-
trolied tranamigsions by ihe operationaf the VOX retay.

SECTION IV
TUNING PROCEDURE

4.1, GENERAL.

The tuning procedure for the Model HT-32 Transg-
mitter/Exclter has heen simplified by design as much
as posm ble to permit rapid adjustment by the operator,
This does nolwean, however, Lhal s Lraanmitler, co-
mercinl or home-bullt, may be aperated succesefully
when only roughly adjusled, A clean signal from any
transmitter requires good operator technique.

Twomis~luring cundllions un the HT-32 Transm tler/
Euelter are possible, neither of which can ha acciden-
tally osed on the air, These undesired signnle are
vimibie on the output meter due to the exireme range
of levela handled bythe metering circuiiand are 60 db
or worebelow fundamental cutput when the trazsmitter
15 correctly tuned up,

i. On tha 1Bb-meter band the undesired slgnat will
appear when the DRIVER TUNE control is set
outpide its normal tuning range, approximately
0 to 1 division on the djal. Note that its level
canont be ihereased on AM or CW with the RF
LEVEL cortroior driver by speech Input on 85B,
hence may be ldenlified in thas manoser,

2. On the 10-meter band the undesired sigral wlil
appear when the DRIVER TUNE control 1s set

outslde {ts normal tunlpg range, For example
when {uning the 28 mc to 29.5 me segment of the
10-meter band, the DRIVER TUNE control will
normally tune up arcund 4 on the dlal while the
anwanted signal tuncs up al around 2 divisions on
the dial. Here again Il s Henlified by the facl
that {ts tevel cannnt be increased on AM or CW
with the RF LEVEL controi or driver on S5B
wlth speach input

4-2. LOAD,

Connect a G0-ohm non-reactive load to the R.F.
OUTPUT connectoron the Transmitierfexciter. Thts
impedance may be an antenna or a properly adjusted
linear amplifier. A 30-ohm non-reactive load ol at
least 100 watts dissipetion capabilities is roquired to
handie the full power oulpul,

4-3, INITIAL CONTROL SETTINGS.

Setthe {ront paznel controts to their startmg pesitions
rd cutlined below,

OPERATION, ..., .- cvihvurns STANDDBY (Power un}
FUNCTION ,,.....conn. P 1 £
AUPIO LEVEL....., baearar e PR heaeaaaaa a
R.F. LEVEL .., ... il AN



METER COMPRESSION.,....
CATTRRATE LEVEL ...... 'e

DRIVER TUNING,

varearnirrasnninans, 0

CENTER OF ROTATION

FINAL TUNING .. ....... DESIRKED BAND SEGMENT
BAND SELECTOR ,............,.. DESIRED BAND
FREQUENCY ............... DEBIREDN FREQUENCY
4.4, CW TUNING,

The tuning procedure for CW operation will be
presented first eince AM (DSB) and 3SB tunlng pro-
cedures are mndiflcations of that required for CW
operation,

The tuning procedure for CW operation 16 as fullows:

1,

3,

et the OPERATION awitch at MOX, FUNCTION
gwitch at DSB,

Tmne the driver and final ampliflsr stages, wilth
Lhe DRIVER TUNE and FINAL TUNE controls,
for maximum meter deflection, Advance the R¥
LEVEL vunlrol sllghtly LI necessary to abtain
reascushie meter readings {or tune up. Since
thesetnaedcirculls, as in any Lransmliter, effect
Lransmitter performance, AIWAYS TUNE FOR
MAXIMUM OUTPUT,

Bet FUNCTION gwitch at Cw and close Key.

Advanre the AF T.EVEL control siowly while ab-
gerving the output meter, When leeding 2 dummy
uranantenns lusd sef the control at a poinl where
further rotatipn does not cause an appreclable
increase in lhe meler readlag. This Ls saturation
output, operate slightly beiow this level for CW.
When driving & final amplifler siage wlth the
HT-32 Tranamitter/Exciter, advance the BF
LEVEL control ontll required excltation la ob-
ialned for the ampliler. la elther caase dn not
operate beyond the saturation level.

. A convenlent reference for this operating level

may be obtained by seiling lhe METER COM-
PRESSION cantrol go that the cutput meter reads
0 db,

Rechcek the driver and final tuntog by reducing
the carrier level by about Sor 10 db on the output
meter with the RF LEVEL controil and touching
up lhe DRIVER TiNE and FINAL TUNE controls
for maximum putput. Reset the RF LEVEL con~
trol for maximum output just below Lhe saturatius
poim, a8 vulilaed above.

Open the key, The output should drep to zero.
When operating CW with separate transmittlng and
recelving aptennas the OP ERATION gwitch may ha
left in the MOX posiiion since the transmitier 1s
cumplelely dlsablad when the key 18 open. I the
transmitter and receiver ahare tha same antenna,
and the anteuns change-over relay ia operated by
the retay [n the tranamlitter, then lhe OPERATION
gwitch must be set at STANDBY lo place the re-
celverin operation. Refer to the pae of the CAL
posttion of the OPERATION switch and the CALI-
BHATE LEVEL coatrol for ''Zeroing-ta'' on the
recelver freqeency. See paragraph 3-11.

4-5.

35D TUNING,

The tuning provedure for $8B operatton 18 as follows:

1.

4-6.

Sel the OPERATION ewitch sl MOX, FUNCTION
gwitch at DYB {Audio leve] zero).

Tune he driver and final amplifier stages aa de-
scrihed for CW tnne up,

. Set the FUNCTION awitch to UPPER or LOWER

gideband ag degired. I[ lhe cutpul meter waas
refarenced at 0 dh for maximum putput with the
COMPRESSION control, the meter will now Indl-
catethe carrler suppreaginh directly in db below
maximurmn output,

Set the OPFRATION awitchat MOX {manusloper-
ation).

While monitoring the transmiller culpul, proceed
with $8Btransmlsaion, settingthe AUDIO LEVEL
controlfor the required audio gain which does not
pruduce peak Oaltening or overload distortinn of
the output aignal. Note that the output meter
damping factor prevenls e meter {rom Indicating
0 db reference on voite peaks. The meter will
pwing roughly 2/3 srale with volce exviiatlon.

Y manusl operation s desired on S8B, awitch the
OPERATION control between MOXand STANDBY .
For valee control operaticn with the recedver and
transmitter interovanecied, set e OPERATION
control al VOX. Ton '""@ero-in’’on fraquency seé
paragraph 3-1% regarding the callbration pro-
cedure, Far Information on the use of the VOX,
DELAY, and ANTI- TRIF controle s¢e parngrapha
4-8, and 4-9.

AM (DSB)TUNING,

'the tuning procedure [or AM operation 18 as folluws;

1,

2-

Set the OPERATION switch at MOX, FUNCTION
switch at DSP {Audto level zero).

Tnae the driver and fieal amplifler stages as de-
seribed for CW tune up.

When feeding a dummy or antenna toad adeance
the RF LEVELeconirolto the saturated nulput level
and relerence ¢ db on the output meter with the
METER COMPRESSION contrel an described for
CW tuse up, Whendrivinga linear power ampli-
fler with the HT=-32 advance the RF LEVEL con-
trol ustil maximum Llinesr power cutput 18 ob-
talned froo the [loal amplifier siage before sei-
ting the reference level on the output meter.

. With the RF LEVEL control, reduce the carrier

leval & db ag readonthe ouiput meter, This setu
the maximum carrler Jevel thal the linuar ampil-
flers in the HT-32 Transmitter/Exciter ur fol~
lowlng linear power amplifier can handle and
provide 100% modulation capabilitles. This car-
rier referexce levelcanbe establlshed more pre-
clealy if an oscilloscope and avdio pgeillator are
used to get upand moniter the outpul Bignal. Nole
that if the carrier level ia set too high, peak am-
plitudes are [lattened before L00% modulation oc-
curs. Hthecarrierlevelisset too Jow the maxl-



mum power qutpot capabilities are not attained
at 100% modulation.

on over modulation, The output meter will drop
about 11le 2db in level when the percentage of mod-
ulatinn with volee excitation runs close Lo 1009,

§. Whlie monitoring the transmitter output, proceed
with AM (ransmiselon, setting the AUDIO LEVEL E. If manual nperation 19 degired on AM, swilch the
controlfor the required audio gain wizleh does nat OPERATION contraf between MOX and STANDBY
pruduce peak [latiening or over modulation distoe- For voice contrgl operation with the recetver and
tlon of the output slgusl, Note that the votpul meter trangmitter interconnected, set the OPERATION
damping factar permits a rough operational check control al VYOX.
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Figure §. 10-11 Meter Band Adjustmenta
4-7T. SEGMENT ALIGNMENT FOR 10-11M BAND, 3. Connectelectronic voltmeter or simllar high 1m-

The HT-32 Transmitter/Exciter g aetup at the fao-
tory to providz transmisgion in the 28, 5to 248, 0 MC
gepmenl ¢of The 10M band.

The 11M band or other 0.5 MC aegments of 10M band
are et up ae followa; (Refer to Figure § for locatious
olthe varieus adjustments relerred to in the lollowlng
procedure, )

1,

2,

Tuse upon CW and determine the satwration level
setting of the RF LEVEL conirol, Record ihis
getting for future reference in atep 5.

Remave the 32. 5 MC erystal aod insert deslred
crystal, *

NOMINAL QUTPUT PART
BAND FREQ, FREQ NUMBER
1iM *30 oMo 28. 86 - B7. 28me  10B1DSZ
10m *30. OMe 26,0 - 2R Gme |BBIEER
1M 32 SMc 28.% - 28.0me 19P1RG4
10M *39, OMy 29.0 -29.5mec 15BI1DGY
10M =23, BMr 26.5 - 3.0mc 10B1985

*NOTE: Thegecrystalgareavailable but ant sup-
pHed with the transmitier,

pedance DC voltmeter (0-10V) to crystal oavillalor
tegt point, and adjusi crystal osclllator trimmer
for approxbnalely lalf of the voltage obtuined at
the maximum voltage setting of the trimmer  3et
Ihe trimmer on the gentle slope aide of resonance,

. Set TRAP TRIMMER for minimum capecity and

adjust 11-10M mixer irimmer for maximum vul-
put. Increase RF [[EVET.comlrol setting ifneces-
sary to pick up an output meter reading as lhe
mixer i3 tuned to resonance. Back off the RF
LEVYEL as resonance Is obtained wilh mixer trim-
mer and DRIVER TUNE control.

Touchnp FINAL TUNE control then adjust crystal
oacillaler Lrimmer and HF LEVEL controt untit
the saluralion ouiputagain eccurs at the R¥ LEV-
El, seiting ariglnally obtained for the previous
crysta] used. See step 1.

Frap adjustment - Thigadjustmenl 19 optiona] as
faras spurious output in the 10M band is concerned
slnee 118 level is 1ese than 80 db below fundamental
only whenihs trapsmitter ig mistunied. To locate
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gpeaking distance from the mouth, Advanre the
VOX controlto a selilog s1ightly above that which
will trip’ the VOX RELAY. Excessive senaltive

the apurious $ignal, turn the RF LEVEL ¢unlrul
to zero or ewitch Lo upper or lower sldehand poai-
tion 0l the nperation switch, and tune the BRIVER

TUNE and FINAL TUNE [or maximum outpat. Ad-
just the 1Q-11M Lrap tmmmer {or minimum out-
pul. meter reading.

ity will haveihe undesiralile resull of background
nuise tripping '’ the VOX ROLAY and placing the
Lragemitter/exclicrontheair, Notethatthe VOX
sengliiv ity conlrolsnd the AUDIO LEVEL conirol

7. [e-vrheck lhe 10-11M mixer tritnmer setting hy for the microphune are separate level adjusi-
agalntuningupun the dealred [requency and peak- ments, henpce Tor example, hacking u{l the AUDIO
ing lhe trimmer, since the lrap adjustment wiil LEVEL coutrol will not reduce the V)X sensitivity.
affect the origtnal mixer seiiing slightly.

. The DELAY contrel |5 inthe grid vireutt of Lhe
4.8. USE DF VOX AND DELAY CONTROLS, relay tube and determincs the time lag tn de-

The VOX and DELAY controls are jocated on the Lop
of the transmilier/exciter chassws as [Hustrated in

Figure 0.

with

Bolh ¢onircis are utilized 1n conjunction
vOX operation and are adjusied Lo provide cot-

trol uf the lranemitter and atation recelver.

1.

The VQX control 18 an audio sensitivity control
which determines the audic level which will brip
{energise) the VOX RELAY, placing the Lrans-
wltter/exclter “'onthe nir'’, Thiscontroislould
be adjusted with the microphone at ithc nurmal

-10-

energizing the VOX RELAY whepaudio exvitation
18 removed from the sudwp amplifier and VOX
amplifier stages, Thisvantrelshould be adyanced
while speaking lo the mieraphone and selala
poaitivn i whicl the time lapse hetween words
will not de-energize the VOX RELAY Thls ad-
justment will eliminale Lhe constant keying ol 1he
transmilter/exciter atthe beglhning of cach word
when spealing  Theres a slight Inletactlon be-
tween e VOX and DELAY vircuits, consequenlly,
a slight re-adjustmenl of Loth conireis may be
necessary to oblain deswred 1esults.



4-9. USBE OF ANTI-THIP CONTROL.

This cunlrul 1= luculed vn tvp of the ransmiiter/
exeiter chansis (Figure 6] and is used in conjunction
with VOX operation. When the statlon rceciver and
speaker are connscted for VOX operation (paragraph
2-4-3), the speaker ANTI-TRIP control is advancedtoa
gutling where the audiu signul picked up by the micro-
phone Irom the recewver’s apeaker will not energize
the VOX RELAY. Thisfeatureprevents the re-trans-
mitting ol the incoming audio signals (rom your station
receiver, Note that an cxecssive speaker gain sctting
18 capable of disabling thy VOX relay complelely, lience
the minimum required gain should be uaed for best
resulls

4-10, BIAS ADJ. CONTROL,

This conirol has been factary set far -40V as meas-
ured ai the udjaceni TEST terminal,

The control ie located to the renr of the chassls and
slightly to the rigit of center (See Figure 8.)

Anoccasivual check withanaveurate, hlgh resistance
voltmeter will insure maximum tabe life since the G146
final ampllfier tubes are operated close to rated plate
digsipation for optimurm performance.

H 4y

[T

b

r P8

To adjusat the bias, set the OPERATION switch at
MOX, FUNCTION gwitch at sither saldehand {zero aigs
nal} and adjuet for -49V 11V with the voltmeter con-
necled between the test point terminal {-) and chassis

{+). Note polarity since this 15 4 biaa voltage.
4-11. MODEL HT-32 WITH LINEAR POWER AMPII-
FIER.

When the Mode!l HT-32 Transmitter/Exciter is used
to drive a linear amplifier, swamnplug or padding Le-
tween the unitsa may be required [or optimum perior-
mance.

The degree of swamplnpg or padding will depend upon
the drlving power required by the Unear amphilier.
High powered grounded grid or tricde amplifiers gener-
ally will require little or no swamping since the driving
power will he essentially equal to the power outpui
capabilitiee of the BT-32. Linear power amplifiers
usingtetrodes or pentodes on the other hand generally
require congaiderably less than the peak power output
avallable [rom the HT-32.

Inpeneralihe ewamping between units should "'sozk’”
up the uvmuaed driving power so that the driver unit
(HT-32) 18 runmng rcasonably close to its peak power
outpul and lerminaied ina 50-ohnt losd. Thls condillon

e Rihh

Figure 7, Bottom Chassis View

ol1-



will retain the carrier auppression of the HT-12 for the
overall eystem as well o hwn and noise ratio which
are all related to the peak envelope power output.

For example - Jhould the lear puwer amplifier re-
ulre 401050 walts of drive then a 3 db T pad designed
for 00-ohmw lerminalions would fully load the HT-32
while sti]ll trangferring the required driving power lo
the final ampliler grids.

4-12. ZERVICE OR OPERATING QUESTIONS,

For [urther information regarding uperation or serv-
teing of your Model HT-32 Tranamitter/Exciter, write
tu:

Geperal Service Manager
The Hallleraftore Co.
4401 Wast Fifth Ave.
Chicagv 24, Hllnoia

SECTION V
SERVICE DATA

B-1. TECHNICAL BPECIFICATIONS.

17 plug | vollage regulalor and
2 voltage rectifiers

105-125 volts, 50/80 cycles AC

POWER SOURCE. . ..
POWER OiU'TPUT;

SEB (PEP) ... v errirnanaaansanans T0-100 watts
100 TO-100 watls
AM (CARRIER) . . v v e v vvnntnnrmmaanss 17-2b watts
AUDIOINPUT .. .....ccvuvvnnns £.004V rms minlmam
STABILITY... ... .. ... ..... 0,899 % maximum
HUM AND NOISE QUTPUT...... At leagt 40 db below
carrier

UNWANTED BEAT OUTPUT ....At least 55 db helow
carrier

FREQUENCY COVERAGE....... 80, 40, 20, 15, i1,

and 10 meter bande

Be sure to include the model, serial, mark sumber,
and datc purchased.

Make no gervice shipments la the laclory unless in-
structed to do so by letter. The Halllcrafters Com-
pany witl not accept the responsibility for unauthorized
shipments.

The Ballicrafters Company reserves the privilege
of maklug revisions in current producllon of equipmenl
and assumes no obligaticn 1o incorporate theae revi-
s#ivng {n earlier models,

AE / l(!’

Z i

a|||traﬁers

FREQUENCY SELECTION ...... 8ell conlalned YFO
DIMENSIONS. . ..o r i crnnenes 10-3/8" Helght,

16" Deep, 20" Wide
BHIPPING WEIGHT i vvveinn i innnninss HS-1/4 Ibg

5-2. CHABSISE BEMOVAL.

‘I'he chassid and front panel assembly are remnvable
ag a unlt from the eablnet by removing 2 screws at
each side of the front panel and the 3 screws on the
underalde of the ¢abinet,

5-3. TUBE AND DIAL LAMI REPLACEMENT.

Access tothe dial lampe andail tukes may be obtained
by ralsing the top cover of the cabinet,

SECTION Vi
BASIC OPERATING THEORY

f-1. 13ASIC OPERATING PRINCIPLES.

The hasic operating principles of the Model HT-32
Transmitter/Exciter 13 explsinedin the followlng sub-
paragraphs. Figurel0is ablock diagram of lhe urans-
mitter/exciter andligure 12 is the schematic diagram.
The cumplete system is first discussed fur SSB oper-
ation and a briel descriptinn of CW and AM operatiun
follows.

6-2. GENERAL DESCRIFTION.

Tube V1A 15 2 4. 00 MCerysial controlled oscillator;
ils oulpul [reguenty ia ullimately gonverted to Lhe de-
sired operating frequency by heterodyne aclinn in the
succeeding siages. The output of V1A is a 4.85 MC
signnl which is fed directly Lo (he tank ¢ircuil uf Lhe
bridged- T modulator nelwork, The audio inpul is lm-
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pressed across diode modulator V14 whieh is part of
the grounding leg of the bridged-T modulator nelwork,
The praper phase relatlon haR been oblained by the
CARRIER BALANCE caatrols.

In S5B cparation, (FUNCTION switch in UPPER SB
or LOWER 3B position), the bridged-T modulaior nel-
workis placedin a balanced conditlon and carrier oul-
put 15 al least 50 dh below peak envelope power., Under
balanced conditiung, the output of the bridged- T modu-
Lilor netwark consists of the upper and lower sideban:d
of 4.95 me, A filter system, in the input and aotpul
vircults of the sideband filter amplitier stage, V2,
guppresses the lower sldeband of the modulated 4.8%
me signal. The upper sidebend 15 (ed to the 1st mixer,
V3, where il 15 combined with 4.05 me or 13.95 me,
a3 gelected, lram V4. The osctllalar [reguency used



determines whether the upper or lower sideband is
tranamitted, For example;

1. Upper sideband - Lhe upper sideband of 4,85 me
is mixed {sum) wilth 4.05 mc (o obtain the upper
aideband al % mc, The jnter-stage coupling he-
tween lst mixer, V3; 8 mue amplifier, ¥5; and 2pd
mixer, VT ronalsts nf funed Iranalormera T1 and
Ez which pass only a1 band of frequencies near

mc.

Lower sideband - lhe upper sideband of 4.95 me
18 mixed with 13.95 me to obtain the lowop side-
bandatd me. 4sIn the upper sldeband condilion,
the inter-stage coupling of V3, Vi, and V7 pasa
only the frequenclee near § me.

Uptathe mput stage of 2nd mixer, V', the operation
of the HT-32 Transmitter/Exciter 18 identical on nll
bands. The remaining stages '‘beat’ (aum or diiler=-
ence) the selected § me sidcband to the desired oper-
ating [requency. Freguenvy wmulliplicallon cannot be
nsed since doubling the [requency would double the
spacingol the gidebande. This would cliange Le rela-
Uve frequency of the modulating [requenciea when Lhe
signal is detected.

6-31, 4t METEMl OPEIATION.

The selected aldeband {upper or lower) at B mc is
ampiifiad by 9 mc amplifier, V5, and led lu e 2nd
mixer V7. On HU metera, heterodyne necillator, V6,
has no oupul and the 2nd mixer, VT, {unclivng 249 an
additlonal wmpllfier. Al the 3rd mixer, VB, the side-
handis mixed (difference} with the output frequency of
the YFO, V5. Since the VFQ uulput frequency is luna-
ble from 3.0 to 5.b me, the difference output of V8 is
the sideband of afrequency beiween 3, 500 to 4,000 me,

6-4, 40 MLTER OPFRRATION,

The selected sideband & U me 13 mixed (dillerence)
with a 21.5 mc output of hetercdyne useilialor VE in
2ud mixer, V7. The sutput of VT 18 a sidehand at 12.5
me which is appliedtothe 3rd mlxer, V&, In this stage,
lhe signal is mlxed (difference) with the VIO output
(3.1 te 5,5 mc): the resuliing slgnal la the sidebasd of
o frequency batween 7.000 to 7.500 me.

6-6. 20 METER OPERATION,

Operation on 20 melers s essentially Lhe same as 80
meters except that “*sum’ mixing 13 empleyed in place
of "“difference’” mixing at 3rd mixer, ¥§. When Lhe
VFOuulput (5.0 Lo 5.5 me) is mixed with the uvpper or
Iower aidebasd at 9 mc, the resulling algnal 8 the
sldebund of 4 [ requency belweey 14,000 me to 14.5 mc.

6-6. 15 METER OPERATION.

The selected sideband [upper ur lower) al 9 me ls
mixed {difference) al Znd mixer, V7, with a 25 me sig-
nal from heterodyne nsciliator V6; the outpul of Y7 14
a sideband of a 18 mc aignal. This signal is applied
to3rd mixer, V8, where it is mixed {sum) with the 5.0
me lp 5.5 me output of the VFO, V8, The resull uf the
mixing aclion 1% a sideband of a frequency from 21.0
me te 21.5 mo.

8-7. 11 METER OPERATION
¥ur 1] meter operalion Lhe "upper ' or *lower'™ slde-

_13-

basd at 9 me {8 mixed {difference} al 2nd mixer, V7,
wilh a 30.9 mc oulpul slgnal of heterodyne eaciilator,
V8. The reaulting signal, a sideband at 3.9 mc, is
agaln mixed at 3rd mlxer, V8, wllh the VFO culput
slgnal (5.0tn5.bmc). Theoutpul of V8 is lhen a side-
band of a frequency from 268 9 me ta 27.4 mu,

6-£. 10 METER OPERATION,

Y¥our distinct ranges are provided for complete cover-
age of the 10 meter band. Fach runge utillzes a separate
frequency from the heterodyne oscillator, ¥8. The
pperaticn in the four ranges is as [ollowa:

1. 28mcto 24.9 me. - The selected sideband at 9 mu
is muxed (dillerence) at 2nd mixer, VT, with a
22.0 me signal fram heterodyne oscillatoer V6
The resulting signal, a sideband at 23.0 me I8
applied lo3rd mixer, VB, Inthis stage, the side-
band at 22 . Ome is mixed (sum) with the YFOQ oui-
put (5.0 me to 5.5 mc}. The resulting signal is a
sideband at a frequency between 28.0 me to 26,5
me.

28,5 mc to 28 me. - For this range, the 9 mc
gidebund 13 nlxed (difference) wlih the 32 § mc
signal from heterodyne gselllator V&, in2nd mixer
V7. Theresultingsignal, a sidebaud al 23,5 mc,
i9 mixed {sum) in the drd mwoer, V8, with the
5.0 me to 5.5 me output of the VFO. The vutpul
of Vi i a aideband at = {requency hetween 26.5%
me to 20 me.

. 20 me to 29.5 me. - As In the above two ranges,
the selacted sidebend of Uie 9 mc slgnal from V5
Is applled tn 2nd mixer, V7. Eere it is mixed
{difference) with tha 33 mc oulpul of V8. The out-
pul of V7 is a sldeband al 24 me. This signal ls
mixed {sum) in 3rd mixer, V&, wiih the VFO out-
pui. The resulilng sigual 13 a selecled sideband
at a trequency between 29 mc to 28.5 me.

29.5 me to 30 me. -~ Foroperation in this range,
Llhe heterodyne oscillator, V6, injects a 33.0 mu
gignal In ¥7 and Is mixed {difference) with tha
seiected sideband at 9 me. The resulting fre-
guency, a sldeband ai 24.5 me is muxed {sum} in
VB wilh the 5.0 me to 5.5 me gutpul of lhe VFO
The oulput of V8 le a gideband at a [reguency be-
lween 29, 5 anc 1o 30 me.

G-9. CW OPERATION.

When Lie FUNCTION contrnl is aet to CW or DSB po-
gillen it nnbalances the *‘bridged-T'' modulalur net-
wurk, allowing a carrier to be amplified and hetero-
dyned 1o the desired oulpul frequency. Two sectiona
of the FUNCTION awllch hypasses the 4.95 me {lller
{V2 and assoriaied circoitry) in the *"CW*' or “DSB"™
position. With these exceptions, CW cperalion is the
game a8 S5B operaticon.

6-10. DSB LAM) OPERATION

A8 in CWoperaljon, the carrier frequency i6 preseat
inthe signal and Lhe 4.85 me filter iz bypasased Am-
plitude modulatlon of the carrier oreurs across diode
moxdulator V14, The resulling signal 1a amplilied and
heterodyned as in CW and 838 operation.



SECTION VI
HT-32 SERVICE AND ALIGNMENT PROCEDURES

(Figurea 8 and 9 Cover These Proceduresd)

T-1. EQUIPMENT REQUIRED,

1. RF 8ignal Generator — Measuramente Corp.
Muodel 63B or equivalent having a 1V RMS outpul
atanimpedance of 70 OHMS orless. {A 100 mmf
DC blocklng capacitor muat be placed in gerles
with the RF le¢ad.)

2  Vacuum tnbevoltmeter {VTVM) — Hewlett Pael-
ard 410A or squivalenl having na RF probe good
to 35 MC.

3. Dammy load — 50 ohma nop-inducilve, raled at
100 watts. The dummy load may be made up of
carbon reaistors, Bird Wallmeier, or equivalenl.

4, DC Miliammeter § - 300 MA DC.

§. Oacilioscope — with external vertical plate
conaeclion.

7-2. INTTIAL CONTROL SETTINGS,

OPERATION. .. ....vvvvvunass STANDBY (Power on)
FUNCTION .... ..o vinanne fw e mmaneme e DEB
CALIBRATE LEVEL ... vvvuiineinnninnnnn werea el
DRIVER TUNING. .... Fuily counterc loclcwlse {Cloaed

gang}
FINAL TUNING ............ ON INDEX (Closed gang)
FREQUENCY .. ...... Fully counterclockwise (Closed

gang)
BAND SELECTOR. . ... .c.itivnrnsann Aninatrocted
AUDIO LEYEL..... Cewr et iEaranas Cenaeas PR 1
METER COMPRESSION ........................ 10
RF LEVEL .....conennnnnnns Cramarararay N 1

7.3. BIAS ADJUBTMENT.

Check the bias voliage before running nay extensive
checka with tha plate and ecreen voltage applied to the
G146 fima] amplifier tubes. Set BIAS ADJ. for -489V
DC £1V wlththe DPERATION awitch at MOX. , FUNC~
TION switch at either upper or lower gldeband (zero

8. Recelver (3-30 MC range)} with 50 KC calibrator. plgmal). Line voltage 117V.
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T-4. RF ALTGNMENT 2ND AND 3RD MIXER AND

DRIVER STAGES.

IMPORTANT: The HF alignment should only be
attempted when a trangmliler-exciler mai-
fnaction has been analyzed and definitely traced
tc RF mis-alipnment.

Rermove 21. 5, 25, and 32, 5§ MC xtals; Osc. Tube V3,

v

Rect V18, and 9 MC RF cable [rom 5B generator.

T-6. 3RD MIXE{t ANTI DRIVER STAGES.

Digconnecl sereen leadof V11 (8146, Final Amp) from
lng — of terminal board na underaide of chassis, Set
neulralization capacitor C44 and VFO coupling capaci-
tor C15 at mid-capacity, If this ia to he a complete

dligonment,

To plae lhe lranemiiler Lo vperation for alignmenl,
Bet OPERATION controlat MOX. This places operating
hias on the 3rd mixer and driver atngea.

ALTGNMENT CHART

1.

The 3rd mizxer and driver stages alignment pro-
rediure frr BD, 40, 20 and 11-10 meter bands, is
epsentially the same, differoncea heing only in
frequency used and adjustment location which can
be obtained from the chart above. The following
is the allgnment procedure fuc 80 meters. Pre-
aet the Initial Control Settings with the RBAND
SELECTOR ael on the baed being aligned {B0M).

(a) Set trimmers {C26 and C43) to mid-capacity.

(b} Preeet slugs (L7 and L11) ic thefr maximum
inductance} il they havenever been previousiy
aligned.

() Seilhe DRIVER TUNING to D {1, 3 on Knoh).

(d} Zet the R.F. Generator to f1 {2.5 MC) using
sufficient generatior output to ohbtain a read-
able indication onihe VTVM, 1f 1V vul ol the
gignal generalor does nol provide a VTVM
reading prareed with slug adjusiment below,

{e) Carefully adjust each slug (L7 ard L11j [or
maximum de(levlionwn VTVM. Usereference
voltage on ¥TVM of approximately 20V RMS.

-15-

Trimmer Coil Bignal Approx.
Hignal Adjust Adjusl Generalor Driver
Genarator ¥ TVM for for Freq. Tuning
Step | Nand Connection Connection Maximum | Maximum MC Selling
1 80M | Righ Side te £in #! grid of ¥B | VTVM ta Pir 45 C26 L7 3.5 40 1.3 3.7
{6AHS, 3rd Mixer) Common | gridof V11 (6146 Cid L11
glde Lo chaamals., (Generator (Flnal Amp).
leads must be kept ip absolute | Common o
minimnm to prevent regener- | chasgls.
ation.)
2 40M | Same os atep 1. Same as step 1, C25 L&
c42 Lio 7.0 7.9 | 0.9 1.1
a 20M | Same as glap 1. Same a@ag atep 1, c22 Lb 14.0| 14.35) 1.5 3.6
ok 1.3 L3
4 15M | Same as slep 1, Same ag atep 1, L6 21.0 a1
L3
;] 11- | 3ame as step 1. Same na siep 1. £20 14 26.8 | 29.7 | 0.3| 4.6
10M 35 LB
T-0. ALIGNMENT PROCEDURE. (f) Adjustihe outputfrequencyofthe H.F. gener-

ator to {3 4.0 MC) usiuyg sufficient generalor
output Lo obtaln about 20V RMS at the grid.

() Tune DRIVER TUNING for maximum deflec-
tion oo VTVM. Driver tuntog setting should
be approximately Da (3 7 on the Knob).

{h} Adjust lrimmers {226 and C43) for maximam
deficction on VIVM.

(i) Repeatsateps (c} thru (h) unt|l the adjustments
regull In no appreciabla Increase in grid volt-
age, The hand 1sthen correctly tracking with
maxionum output.

2. The 3rd Mixer and Driver Allgnment procedure
for 16M la sliphtly dliferent, since the 20M and
15M bande share the same codl. The follawing is
the mligameni procedure for 15 metera,

{a) Allgn 20 meter band aa oullined above.
{b) Set BAND SELECTOR at 15M.
{c) Set the R_ ¥, generatar at Iy (21.0 MC) using

pufficient generator cutput to obtain about 20V
RMS at the grid of the final amplifier.



{d) Tune DRIVER TUNING for maximurm deflec-
tion of VIVM, Drjver iuning selling should

he approximately D,

{e) Adjustslugs {15 and L¥)}Tormaximum defier-

{2.1 an the haoh)

(f)

ton of VEVYM. If additional, galn is obtained

with this adjuslment, repeat 20 meter trim-
mer alignment at 14,35 MC and check 14,0
MC for uniform galn on 20M band.

Repeal above procedurs until no further galn
can be obtained on both bands.
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Figure 9. Dnttom Chasals Alignment Points
7-T, ZND MIXER S5TAGL
[ ALIGNMENT CHART
Trimmer Slug Signai
Signal Adjuat Adjusi Generator | VFO
Generator VIVM for [or Freq. IFreq.
Step | Band Conneclion Comnection Maximum | Maximum {MC) {MC)
4 fq
1 40M | High side to pin #1 grid of VT [ VTVM to pin #5 grd L23 7.2 | 12.5 7.2
{6AHE, 2nd Mixer}. Common | of V11 (§146  Final
81de to chaseis. Amp.). Common 1o
chasgsis,
2 15M | Same a5 slep 1. Same aas step 1, 201 21.0| 16.0| 21.0
3 11- |8amc as step 1. Same as step 1. T8 28. 0] 23.5) 20.0
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7-8. ALIGNMENT PROCEDURE,

The 2nd mixer alignment procedure must fallow the
seguences shown jn the chari, since the setting of the
coul Liductance on 40M musi precede the Lrimmer ad-
mstments on 15M and 10-£1M bands. The {nllowing ia
the alignmenl procedury for 40 meters.

1. Sat BAND SELECTOR at 40M.
2, Bet trimmers C201 pnd CTB gt mid-capacity.

3. Sot slug [L23) at it's maximum conaterclockwise
poslition {minimum inductance).

4, Sat3ignal generatorat 11 {7.2 MC} with sufficlent
outpul Lo pernil seiling the driver tuning lo reso-

9. Proceed withthe alignment of the 2nd mixer stage
on16M and 10-11M using the chart and the above
procedures uaed on 40M.

NOTE

The above alignmeni dsta for 10-11M 2nd mixer
adjustment covers the 28, 5-28, 1 MC 10M Bag-
ment {32, 5 MC xtal) supplied with the HT-32
Transmitter/Exciter, For alignment instruc-
nonsa covering the ase of other MM or 10M §.5
MC wegments, reler lo SEGMENT ALIGNMENT
for 10-1iM BAND In paragraph 4-T.

The 2nd mixer plate frequency (fp) for the varioua
¢rystals vged on the 10-11M band are as follows:

nance.
Trans.freq.range | Xtal freq. |2nd Mixer ireq. (i;)
5. Adjust DRIVER TUNING for maximum deflection
on VTVM. 26.9 - 274 MC 0.9 MC 21,9 MC
6. Set BFO dinl to 7.2 MC. 28,0 - 28,8 MC | 32,0 MC 23,0 MC
T. Set R, F. generator at £y (12,6 MC). Set gnner- 28.6 - 20.0 MC 2.6 MC 23.6 MC
alor oulpul for approxlmately 20V RMS al the final
grid while making alipnment adjustments, 28,0 - 28,5 MT | 33,0 MC 24,0 MCT
B. Adjust mixer cail slug L33 for maximum deflec- 28,5 - 30.0 MC 33,5 MC 24,85 MU
tton on VIVM.,
1-%. HETERODYNE XTAL D3CILLATOR ALIGNMENT
ALIONMENT CHART
Baud YIvM Trimmer Coll Injeclicn
Step Selector Connection Adjuatment Adjusiment Level
1 15M VTVM to pin #1 of ¥7 {(BAH#, 122 0.26V RMS
Znd Mixer). Common side to
chassls.
2 40M VTVM Lo pin #1 of VT (8AHE, 88 0.5 V RM5
And Mixer). Common aide to
chassisg,
i 11-lom VTVM to pin #1 of VT {6AHSG, CH4 0.5 V RMS
?nd Mixer). Common 8lde to
chassis.

T-10. ALIGNMENT PROCEOURE.

The heteradyne crystal necillator alignmenl proce-
dure must {oliow the sequence shown 1z the chart, since
the setting of the coil fnductance on 16M must preceds
the trimmer adjusiments on 40M and 10-11M bands,

1. Sei BAND SELECTOR at 15M.

2, Adpust Xial Ose col slug(L22) for 0. 25V RMS on
the pentle alope Bide of resonance,

3. Set BAND SELECTOR at 40M.

4. Adjust Xtal Osc trimmer C88 for 0.5V RMS on
the gentle plope side of resonance.
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5. Bet BAND SELECTOR at 11-10M,

8. Adjust Xlal Osc (rimmer (64 [or .5V RMS on
Lhe geatle slope side of rescnance.

7-11. VFO CALIBRATION ALIGNMENT

The VFOunil has been carefully aligned and lemper-
ature compensaled at the {factory. Belore touching up
tritmmer C8 orcoil L1 chech the dial calibration at the
100KC pointd. If 3zl polnta [allto ane 8jde of Lhe polnter,
reget the pointer position. If, the calibration "'runs
out'' across the dial proceed as follows:

1. Set OPERATION conlrol at STANDBY.



Plave lhe antewina lead of the receiver near the
V() naitand set the receeiver at 5.0 MC with the
50 KC ealibraior. Recejver BFO Lurned off.

. Tune the ¥YFO unit ta 4000 kc on 80M.

Adjust alug 1.1 for zero-beal.

7-12. RF ALIGNMENT 8 MC AMPLIFIER STAGES.

. Sat the receiver ta 5.5 MO wth the 50 DC cali-

hrator 2t zero beal.

Tune the VIO nait to 3500 ke on H0M.

Adjst sir trimmer €3 for zero beat.

. Repeat aieps 2, 4, 4, b, 6, and 7 untll calibration

{8 obtained at either end of the dlal scale.

1st Mixer} Com-

mon to chagaia chasgis

Mlxer.] Enmmnon side to

Stpnal Sipgnal
Generator Generator YTVM™ Control
Connection F requcncy Comection Selling Remartks
High Side tn Pin #1 | § MC VTVM RF probe to pin #6 | BAND SELECTOR, 20M. | Remove 08C, tubes
Grid of V3 {6AHE, | (Unmod.) Plale uf V7 (6AHO, 2nd | OPERATION,Standby., | V1, V4. Peak upper

controal aetting. )

and lower core ad-
Justmentaof T1 and
TZ for maximum
dellection of VTVM.
{1V RMS)

RFF LEVEL, 10, {All
olher cunivols al Initial

7-13. CARRIER OSC. AND SIDEBAND SWITCHING
OB ALIGNMENT.

The carrvier oscillator and aideband awilching oactl-
lators are provided with minoz frequenuy curreclion
trimmurs which permlt setting each oscillator to exact
[requency. The nbjert of the oacillator ir¢quency ad-
justment In the sldeband generstor unll 1s 1o provide a
carrier siynal {requeucy ol exactly 8000 kr. This is
arcompitshed by heterodyaing the carrier oscillator
frequency (4550 ke) with either Lhe 4050 ke or 13, 850
ke sideband switching oscillator to produce a 9000 ke
slgnal at the putput of the sideband unil.

7-14. CARRIER OSCILLATOR

Ordinarily the carrier oscillator will not require ad-
justmenat ;nthe fleid U the 9 MC signal 15 not on fre-
gquency, adiustthesideband swilchlng oscillators only.
In cases where the carriler abBcillatar fréquency must
be sct, proceed as follows:

1. Bet the OPERATION pwitch at the MOX posi-
tion.

%, Set the FUNCTION switch at DSB,

1. Tune up the tranamitter on 80M into a dummy
lond,

4. Hesetthe FUNCTION gwiteh for either USH or
ISB.

§ Set the two CARRIER BAL Llrimmers on lhe
sideband unit for maximunr earrier level asd
if neceasary detune with the DRIVER TUNE
control to prevent over-driving the final,

6. Adjust the CARRIER FREQ. trimmer {C-111}

for maximum ecarrier level, agein detuning
withthe DRIVER TUNE control to prevent driv-
ing the [ingl siage into a saturation output.
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NOTE.

NOTE.

10,

WOTE.

11.

Set the carrier level with the DRIVER TUNE
conirol for 50V RMS across the dummy joad,
or use the gutput meter on the transmitter tal-
ing care to avold driving the finx!l lolo the sai-
uration level, Set the output meter sensitivity
far zero dh.

Decrease the carrier osclliator frequency by
turnlngthe CARRIER FREQ. trimmer until the
carrler level drops 20 db to 30 db.

The carrier oscillator [requency may not fall
exactly on 4950 ke which is giated in the man-
ual as the nominal frequency,

Rebalance for maximum Carri¢r suppreéssion
with the carrier balante irlmmers. Retune
the driver stage and check the low frequency
andio responsc. Use a 50V RMS RF output
level at 1000 CPS5 sudio reference frequency.
The low frequency responde for -3 db will fall
between 500 CPS nad 650 CPS,

The low [requency audio response ig directly
gavernedby the CARRIER OSCILLATOR {req-
vency, The carrier frequency {8 set n this
manner to indure earrier suppression of 40 db
or more after i 30 minute warm-up.

Check the audlo frequency response at the high
end of the range, The output level should {all
-3 db st 3000 to 1000 CPB. U adjuatmenl i
required, adjust the AM coil (1-102) for the
rorrect response.

Achasge inthe AM coll adjustment wall gener-
ally require av adjusimen! of trimmer C-144,
in order 1o repeak the carrier level culput for
DSB or CW aperation,

Afterthe carrier frequency had been set, it 18
now necessary to adjust the sidebnad switching



P

ogcillajors for exactly 9000 ke frum U2 gide-
baud unit a8 deacribed 1o para. 7-15,

SIDEBAND SWITCHING OSCILLATOQRS,

Set band awitch at BOM,

Disconnect shlslded ¢able from sidehand unit at
main rhagsis conmertor,

Place avtenna lead of receiver near the center
termlualof the shieldedplug and sel e recelver
at 9000 ke, with the rrystal callbrator Rea
ceiver BFO {urned off.

4, Bet the FUNCTION switch at L8B3,

L9 ]

. Adjust LOWER SB ose, trimmer (C130) for zera

heat,

. fet the FUNCTION awltch at USE.
. Adjust UPPERSBosc. Uwlmmer (C123) for zerg

beat.

NOTE: It may be desirable ta unhainace the carrier
balance adjuatments slightly to obiain a higher eignal
level farthe receiver,

T-16. HNTDEDAND BALANCE ADRJUSTMENT.

The SB BAL conirol 18 a potentjometer {H-135}in
the cathode clrquits of the 4,06 MCosctliatorand 13. 95
MO osclillator (V4) slages,
mpintain sidebangd ampiitude symmetry and may pot
1eguire wdjuslment throughout the use of the Lrans-
mitter-exciter. However, il adjastmentis neceasary,
proceed as follows:

1.

This conlrol 15 utilized to

Tune the tran8mitter-exciter for 88D operation,
uaing a 1000 ¢ps audiv tona.

Bet the FUNCTION switch ot "UPPER SIDE-
BANDI and note the reading of the frmt paucel
meter, Set AUDIO LEVEL caontrol for approx-
imately mid-scale reading.

. Hel e FUNCTION awitch at “'Lower Sideband"’,

The meter indication for both <“TUPPER' aud
“LOWER SIDEBAND’' ghould ba essentially the
same. Anydilflerence Inoulput between the 4.05
MC oscillator and 13.95 MC oscillator can ba
compensated by adjusiing e SB BAL control.
Rotating Lhe Hi1 WAL, contrel will increase the
outpul of une sldehand and decrease the oiher
simultaneously. Coosequently, It is neceseary
toalternate hetween the “UPPER''and 'LOWER
SIDEBAND* posillons ul the FUNCTION gwitch,
checking for equsi output, white adjusting ihe
3B BAL conlrol.

« There I8 a slight interaction befween (he SB

BAL adjustment and 3B frequency adjastment,
hence a relatively large change in ope will effect
the performance of the otker. I a large cor-
rectlon in sideband balance 18 reguired, check
lhe sideband awitching eaciliator Irequency ad-
justmeni again.

7-17. NEUTRALIZATION OF FINAL AMPLIFIER.

Although a signal genoraler 19 used here for this ad-
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jusiment, the carrier on DSB or CW generaled by the

trana

1,

3,

10.

11,

7-18.

mitter may be used on the 10M znd 15M hands.
Connect sigual genmeralor Lo pan #1 of V7 (2nd
mixor) through 100 uwf capaciter. Commen side
lo ¢haesis,
Connect dumny load to transmitrer cutput.

Remove heterodyne ascillator tube {VE) and 9
MC output ceble from sideband geuerator unil.

. Conpecl 0-300 MA milliammetaer in H. V. plate

leadbetween the [ilter capacitar {C80) and shunt
feed choke (L18).

. IngertHV rectifler and recommect screen aupply

lead.

. 8el neutraliglng capacitor at mid-capacity.

. Sel OPERATION switch at MOX. and frequency

dial at mld position.

- Set BANDSWITCH at 10-11M, signal genarator

at 23 MC aud adjust DRIVER and FINAL TUNING
for maximum vutpul. Set signal generator out-
put for 130-175 ma plate current.

Tune FINAL TUNE control for plate currenl dip
and observe ouiput meter.  Adjust neutralization
capacitor unlil the cutpul meler passes through
maximum At the name time the plate current
passes through the resonant dip.

Set BANDSWITCH at 15M, aignal geuerator at
1fi MC and repeat Lhe above procedure.

If the peutralizabion capacitor eettlag does not
change, the adjustment is complete. If 3 small
chnage in selttag occurs, set the capacitor half
way hetween the two settlugs and recheck with
this compromise setting,

CARRIER BALANCE ALIGNMENT.

The CARRIER BAL €116 and (118 are air irimmers
tovaled at the fup sids of the sldsband generaler unit,
The adinatment of trtmmer C116 tunes the Bridged T

coil t
adjua
carri

¢ rescnance and the adjusiment of trimmer C118
ta the phase of the Bridged T network so that the
er frequency {8 balanced nul, when eperating in

either side bend position of the FUNCTION switch.
The best working currier balance adjustment will be
ohtained if adjustment is made after the transmitter
has reached a normal operating temperature, which
8 vspally in about 2 to 3 hours,

1. Tune the tranemitter-exciter [or DEB operation.

2,

8et FUNCTION switch to one sideband position.

1. AdjustC118asd C118 systematically for maximum

carrier auppressaion,
reading. )

(Minimum cuotput meter

. Set FUNCTION switech to the other sideband

position.

. Re-~adjuat C116and C118 until the maximuem car-

rier suppreasion ls eqnallzed In both sideband
pogitions.



7-19, VFO INJECTIOR ADJUSTMENT.

This adjustment 18 a coupling trimmer in the cutput
of the VFO uult which gnverna the amount of VFC 1n-
jection voltage applied to the drd mixer stage.

1. Set BAND SELECTOR at 15M,
2. Set VFO dia) to 21. 331 MC.

3. Tune the {ransmitter-exciter for DSB operation
into BO-ohm laad.

4, Disconaeet & MC cable inputfrom SBgenerator.

5. Adjast VFO voupling trimmer (C13) [or 0.1 RMSE
RF output acroas bO ohms.

6. Coanecl VTVM probe to pin 41 grid of v& (BAHB,
Ird Mixer). The Injection voltage will be ap-
proxzimately 0,3 to 0.4V RMH., Ifbelow 0.3V
theck screen aud blas voltnges un lubes V8 and
V10 and check ubes ¥8 and V1D for malfunction.

7. Replace 9 MC cable lnput from BB generator and
tune for masimnm saturated power output, which
ghould ba st least 80V RMS across 50 ohm load,

7-20. 10 METER TRAP COIL ADJUSTMERNT'.

This adjustment shounld be made with a 33. § MC
crystal inthe 11-10 meter heterodyne osc. xial sackel.
H the 33. 5 MC xtal ir not avaiiable to the operator,
the 32. b MC xtal supplied with the HT-32 may be weed
toadjusithetrap coll. However, whenhlgher frequency
stals areinstalled, the trap ¢nil must then be reset ae
outlined below.

1. Pregetthetrap trimmer (C-T7) lo minimnm ca-
pacity (slot toward center of RF dsck). See Fig-
urs 5.

2. Presat the trap coll slug (L-24) for mintkmum
laductnace (maximum counterclockwise}.

=3

. Tune the tranfmitter for CW operation on the
10M band,

4. Bet the FUNCTION switeh at LSB,

5. Adjust DRIVER TUNING nad FINAL TUNING for
the spurloug output. (33.5 MC Xtal - VFO fre-
quency = 28.0 to 28,5 MC.)

6. Adjust trap coll slug L-24 for minimum outpul.

7. Increase traptrimmer capacity sifghly, and re-
get the trap coll slug for minimum untput. UOse
just ennugh capacity in the trap trimmer to ob-
serve two resonant dips In the spurlous output
whan l(he trimmer ls roiated thrmgh minlmum
capacity.

8. Set FUNCTION switch a1 DSB.

8. Tune DRIVER TUNING and FINAL TUNING to
desired frequency between 20.5 - 28.7 MC,

10. Rendjuet 10-11M 2nd mizer trimmer (C-78) for
maximum oulput with RF LEVEL alightly ad-
vanced.

11. Set FUNCTION switch at LB,

12, Retune DRIVER TUNING aud FINAL TUNING for
spurious cutput.

=20~

13. Adjusttrapcoil slug for mtaimum spuricua oul-
put and repeat utap 10 to be gure the mixer stage
i8 resonant.

14. When cryslals other thav the 33.5 MC crysials
arencw used on the 10M band, it !s only neces-
sary to adjust the trap trimmer. The trap coil
adjuptment is lefi as adjusted for the highest
frequency rrystal.

7-21. % MC GAIN ADJUSTMENT ON SiDL BAND UNIT.

Thls control (R-161) Ls lacated anthe sidebacd gener-
atar unit and 18 accessible al the top of iy chassis.
The conlrol sels the gain of the § MC amplifier aud is
considered a factory adjustment which will generilly
not require readjustment unless eatenalve servire work
has been done on the equipment.

Before chnaging the adjugtment, check the perforin-
ance of the Lransmitter as follows:

1. Tune up the trensmitter on gingle eidebaue: Jusing
adummy load. With a 1000 cps audio oscl-tator,
measure the audio aignnl level at the microphone
comector for peak or gaturation power output on
gach of e Lnads

2. The nudlo sighal level al the microphone input
should run between 2 to 4 millivolis rms [or
saturation or peak power output. Should any oe
band requlre wubsiastinlly more audio signal
level than the reat, re-check the slignmieni on
that band,

3. Ifthe audio level required is unlformiy higher on
wl bands, adynace the 9 MC amplifier gnin ad-
juslment to bring it into agreement with the level
apecified in step 2. I the andlo Jevel required
runs legs thna 2 millivolts, the gain ls excessive-
Iy high and wiil not permit the carrier suppression
andaswnated sideband loreach 50 db below maxi-
mum outpot. In thia case reduce the gain setting
accordingly.

7-22, CRYSTAL FILTER ALIGNMENT.

Due to the speciallzed technlques aud lesl equipment
required it 18 recummended that renlignment of the
fillerunits (FL.1 and FL2) be hnadled through the com-
pany service department. The operation of the filter
can be checked out aa follows ta dstermine whether the
riter requires realignment.

1. Tuneup the travsmitter lor single sidebnad oper-
atina into A 90-ohm load.

2. With a 1000 eps audlogenerator, adjust the trans-
mitter oulput [or zero db reference on Lhe output
meter wlth the METER COMPRESSION sel {ur
maximum teter sensltivity., This will permit
operalingthe trassmitter well below the saturation
output level.

3. Hold the generaler output voltage consiant and
check the trapsmitter output at 650 cps and 3000
cps. Thetransmitter cutput should not drop below
appraximately 3 db at these extremes of lhe audio
passband. IfLhe {ransmliter ouiput vs [requency
i Ulted, the correction may be made by adjusling
the PASSBAND trimmer (C-121} located on the
top deck of the sidsband unit.
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Modification te Kay 2nd Mixer of Model
HT-32 and HT-31A Transmitters,

Certain installstions Involving Modeis HT-32 or
HT-32A, where n TR swlich or two separate antennas 2HE MIzER 3 AR MixER
arsused, make it neceasary to'key"’ or "cutoff' more $aHg EAHS
than one mixer singe. Thie le neceasary Lo allenuale

the signal sufficiently ¢ that it will not be heard by e .
genpitive recelvers. To allevinte this conditicn, a .
modification 1€ necessary toapply "cut off* blas Lo the I T ark
Becond mixer grid ne well am ta the third mixer grid aesstor ¢ 1D eney . X o -5
dur{ng etand-dy or when the key in up during CWtrane- AL, L'[ CERDISE o TRt § 2
misslon. With bolh mixers blocked, the elgual level o B Tt AR e R
will frll well below thenoiaelevel enconntered in gven ; INEULATED WIEL ot bk 3
the most quist receiver locaticns. iL ILL S THATION spcon camve
. R T T

NOTE: This modification will not require any rend- Ta SWITCHIRG VEG ABAY
juatment of the HT-32 or HT-324 circuits nor will it ube nas T
change the operating procedure {rom thal specilied in qENERATOR
tha Inetruction Manual.

CONNECT MEW WIRE 10 |His BY FASS AT THIB POWT WITH

TERMIMAL {JURCTION Q1700 CO5 MFD CERAM|C DISG (500V)

OHM RESISTOR AND GREENM

CABLE WIRE}

092- (04364

LAY NEW WIiRE LEAD ALONG CLIP GROUND §IDE NEW POS|TION FOR R.32 CONNECT NEW WIRE LEAD
THIS PATH LAY WIRE DOWN R-32 (47K} RESISTOR AT JUNCTION OF R.-32147K)
ON LHASSIS 10 AVOID 5 RHAY RESISTOR hHD CHSC AY- PASS

PILKUP
094501452
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